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Lorenz J5F22H

library(deSolve)
library(bvpSolve)
parameters <- c(a = -8/3,b = -10,c = 28)
state <- c(X = 1,Y = 1,Z = 1)
times <- seq(0, 100, by = 0.01)
Lorenz<-function(t, state, parameters) {
with(as.list(c(state, parameters)),{
dX <- a*X + Y*Z
dY <- b *x (Y-2)
dZ <- -X*Y + c*Y - Z
list(c(dX, 4y, dz))
b
}
out <- ode(y = state, times = times,

func = Lorenz, parms = parameters)
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print(system.time(out <- rk4 (state, times, Lorenz, parameters)))

## user system elapsed
## 1.17 0.00 1.17

print(system.time(out <- lsode (state, times, Lorenz, parameters)))

## user system elapsed
## 0.42 0.00 0.43

print(system.time(out <- lsoda (state, times, Lorenz, parameters)))

## user system elapsed
## 0.60 0.00 0.59
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print(system.time(out <- lsodes(state, times, Lorenz, parameters)))

## user system elapsed
## 0.39 0.00 0.39

print(system.time(out <- daspk (state, times, Lorenz, parameters)))

## user system elapsed
## 0.58 0.00 0.58

print(system.time(out <- vode (state, times, Lorenz, parameters)))

## user system elapsed
## 0.38 0.00 0.37
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(e + h)yir1 — (2e + h)y; + ey = ah® (6)

A[1:5,1:5]

## [,11 [,21 [,3] [,4] [,s]
## [1,] -0.21 0.11 0.00 0.00 0.00
## [2,] 0.10 -0.21 0.11 0.00 0.00
## [3,] 0.00 0.10 -0.21 0.11 0.00
## [4,] 0.00 0.00 0.10 -0.21 0.11
## [5,] 0.00 0.00 0.00 0.10 -0.21
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w <- seq(0,2,length.out = 200); e <- ¢(1,0.1,0.01,0.0001)
SOR_W <- rep(0,200) ;nmax=1000; iter_num <- matrix(rep(0),200,4)
for(i in seq(length(e))){
A<-CoefMatrix(e=e[i] ,h=1/n,n)
b<-VecB(a=1/2,h=1/n,e=e[i] ,n)
for(j in seq(200)){
solution_SOR<-SOR(A=A,b=b,x0=x0,w=w[j] ,nmax=nmax,eps=eps)
iter_num[j,i]<-solution_SOR$iter_num
SOR_W[jl<-solution_SOR$iter_err[500] } }
Pivot<-function(x){return( which(x==min(x))[1] ) }
apply(iter_num[-1,],2,Pivot)
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rm(list = 1s())
library(ReacTran)
N <- 100
xgrid <- setup.grid.iD(x.up = 0, x.down = 1, N = N)
x <- xgrid$x.mid
D.coeff <- 0.01
Diffusion <- function (t, Y, parms){
tran <- tran.1D(C =Y, C.up = 0, C.down = 1,
D

D.coeff, dx = xgrid)
list(dY = tran$dC, flux.up = tran$flux.up,
flux.down = tran$flux.down) }
Yini <- sin(pi * x)
times <- seq(from = 0, to = 5, by = 0.01)
out <- ode.1D(y = Yini, times = times, func = Diffusion,

parms = NULL, dimens = N)
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user system elapsed
8% 0.01 0.02 7.56
6% 0.02 0.01 8.14
4%  0.01 0.02 9.50
2% 0.00 0.01 15.06
Btz 1741 0.00 17.41
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RRO GotoBLAS IntelMKL R3.1.3 R3.2.3 Atlas

7.70 8.36 10.99 7.73 747  7.03
7.62 8.33 9.83 7.68 731 6.93
7.66 8.17 10.09 7.75 7.33  6.96
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R is a free software environment for statistical computing and graphics.

platform
arch

0s
system
status
major
minor
year
month
day

svn rev
language

version.string

nickname

x86_64-w64-mingw32
x86_64

mingw32

x86_64, mingw32

3

1.8

2015

03

09

67962

R

R version 3.1.3 (2015-03-09)
Smooth Sidewalk
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package * version date source

bvpSolve * 1.2.4 2013-08-15 CRAN (R 3.1.2)
deSolve * 1.11 2014-10-29 CRAN (R 3.1.2)
devtools 1.6.1 2014-10-07 CRAN (R 3.1.2)
evaluate 0.8 2015-09-18 CRAN (R 3.1.3)
formatR 1.2.1  2015-09-18 CRAN (R 3.1.3)
highr 0.5.1 2015-09-18 CRAN (R 3.1.3)
knitr * 1.11 2015-08-14 CRAN (R 3.1.3)
magrittr 1.5 2014-11-22 CRAN (R 3.1.3)
RColorBrewer * 1.1.2 2014-12-07 CRAN (R 3.1.3)
ReacTran * 1.4.2 2014-12-26 CRAN (R 3.1.3)
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package * version date

rootSolve * 1.6.5.1 2014-11-06
rstudioapi 0.4.0 2015-12-09
scatterplot3d * 0.3.36 2015-07-30
shape * 1.4.2 2014-11-05
showtext 0.4.4 2015-10-30
showtextdb 1.0 2015-03-10
stringi 0.4.1  2014-12-14
stringr 1.0.0 2015-04-30
sysfonts 0.5 2015-04-27
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Thank you!
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Email: xiangyunfaith@outlook.com
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@ Karline Soetaert, Thomas Petzoldt, R. Woodrow Setzer (2010)
Solving Differential Equations in R: Package deSolve
Journal of Statistical Software 33(9), 1 — 25.
ﬁ Ligges, U. and Machler, M. (2003)
Scatterplot3d — an R Package for Visualizing Multivariate Data
Journal of Statistical Software 8(11), 1 — 20.
@ Karline Soetaert, Jeff Cash and Francesca Mazzia (2013)
bvpSolve: Solvers for boundary value problems of ordinary differential equations
R package version 1.2.4 http://CRAN.R-project.org/package=bvpSolve.
@ Charlie Sharpsteen and Cameron Bracken (2015)
tikzDevice: R Graphics Output in LaTeX Format
R package version 0.8.1 http://CRAN.R-project.org/package=tikzDevice.

K (JER) B REETERTEIRERE 2015 12 B 28 B 31/ 32


http://CRAN.R-project.org/package=bvpSolve
http://CRAN.R-project.org/package=tikzDevice

@ Yihui Xie (2013)
animation: An R Package for Creating Animations and Demonstrating Statistical Methods
Journal of Statistical Software 53(1), 1-27.
@ R Core Team (2015)
R: A language and environment for statistical computing.
R Foundation for Statistical Computing https://www.R-project.org/.
@ Soetaert, Karline and Meysman, Filip (2012)

Reactive transport in aquatic ecosystems: Rapid model prototyping in the open source software

R
Environmental Modelling & Software 32(3), 49-60.
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